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approximately the same at the same solar time at different points
but differs materially in detail from place to place and from day
to day.
The external field is probably due to electric currents high in
the earth's atmosphere. It is well known that the upper atmos-
phere is ionized (the Kennelly-Heaviside layer which is important
in the transmission of radio signals). This ionization is caused
by ultraviolet radiation from the sun and also perhaps by elec-
trons shot out from the sun. Any variation in the number of
ions or the velocity of their motion also causes a change in the
magnetic field at the surface of the earth. The tidal circulation
of the upper air, induced by the gravitational attraction of the
sun and the moon, furnishes a fairly satisfactory explanation
of the daily magnetic variations.1 The amplitude of the daily
change is greater in the summer than in the winter. The range of
the daily variation in vertical intensity may be as great as lOOy.*
Occasionally the magnetic field may be disturbed suddenly
and irregularly by magnetic storms. Apparently they are caused
by sudden changes in the ionization of the upper atmosphere
for they seem to be associated with sunspots and the aurora.
Occasionally magnetic storms are so severe as to interfere
seriously with accurate magnetic surveying or even to make it
temporarily impossible. Such conditions usually last for only
a few hours or at most for one or two days.
THE "ANOMALY" FIELD OF THE EARTH
This consists of that part of the field which is caused by irregu-
larities in the distribution of magnetized material in the outer
crust of the earth. If this crust were uniform to a depth of
some tens of miles, there would be no anomaly field. The fact
that variations in the magnetic field exist which, from their
nature and extent, must have their source within the outer
crust of the earth tells us that this crust is not magnetically
homogeneous. The whole purpose of magnetic prospecting is
to measure the anomaly field and to attempt to interpret the
magnetic inhomogeneities indicated in terms of geologic struc-
ture. This interpretation is the subject of Chap. XII of this
section.
1 Bartels, 1926, pp. 415-419.
* For' sample daily variation curves, see Figs. 83a, 83&; also Vacquier,
1937; Soske, 1933.